I The culture of nursing and health care is very change resistant. I Nursing's historical lack of an objective knowledge base. The absence of evidence-based practice has meant that in the past, much nursing practice has been based on traditional attitudes and beliefs which are stable and difficult to alter. I Nurses have traditionally been trained to follow orders rather than educated to think for themselves. There has been a welcome change in the past decade for which pre-registration degree courses and the Diploma in Higher Education must take credit. This is by no means an exhaustive list of the barriers to change in nursing. These explanations seem plausible and have a great deal of research evidence and expert opinion to back them up. The authors would like to suggest, however, that we might need to take the understanding of this problem to a deeper level to join together the key factors listed above. Gottlieb and Gottlieb (1998) have drawn parallels between biological evolutionary principles and the processes of professionalisation in nursing, but this new analysis deals with the thoughts and actions of individual nurses as much as the profession as a whole.
Charles Darwin's theory of evolution begins with the observation that there is variability between organisms (Darwin 1859). The interaction of organisms with their environment means that some will survive and others will not. The factors that help some organisms to survive and prosper in a particular environment, Darwin realised, could be passed on to the next generation. In this way, subsequent generations will be better adapted than other animals not possessing those characteristics. The outcomes of genetic variation, selection and replication, drive the evolutionary adaptations we see around us today, such as the long neck of the giraffe or the antibiotic resistance of many pathological organisms.
The relevance of evolution to the problems of nursing and its development become apparent when the work of Richard Dawkins is examined. Dawkins (1989) used his analysis of Darwinian evolution to propose a radical new concept, that of the 'meme'. In Dawkins' view, biology is not the only field where evolution is at work. Just as the gene is the key to understanding biological evolution, so the meme fulfils a similar role in understanding how human culture evolves and changes. Genes are biological replicators, so by analogy, memes are cultural replicators or units of imitation, even though they do not have a physical existence in the same way that genes do. Memes spread by moving from brain to brain, for example via books, spoken language and observation. They are in competition with many other ideas and to be successful, they have to have a high survival value, be stable and able to penetrate widely through the human 'meme pool'.
Nursing has unique memes of its own. They are the traditions and myths that are passed on from generation to generation, sometimes without any objective evidence to support them. Replication does not simply occur via the generations of nurses -from experienced to novice, but also laterallybetween groups of nurses. The idea of nursing memes could, therefore, explain nursing rituals.
Following from Dawkins' memetic proposition, Pediani (1996) pointed out that nursing's memes can also be defined in terms of their fecundity, longevity and copying fidelity. Fecundity refers to the ability of the meme to spread rapidly through 
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a culture -its fertility. Longevity describes how long a meme survives or how many generations of nurses carry the same belief. Copying fidelity is a measure of how accurately the meme is copied as it is passed from one generation to the next. In nursing records, memes become shorthand: 'Had a good night -slept well,' and 'Analgesia given with good effect,' are two favourites. That such statements become part of everyday nursing language is testament to the power of memes. A more everyday example would be if we hear someone whistle a tune. Two things will happen: the meme that strongly associates that tune with a time in our life, (or say, with a brand of ice cream) will already have surfaced in many people's minds; or many people, much to their immense irritation, will also find themselves whistling or humming the same tune even if they can't stand it -it is infectious! This is the central theory of memetics -that copying or replication takes place wherever it can.
Humans are unrivalled copiers, and memes are therefore readily passed on to subsequent generations. Traditional nurse training was based on the apprenticeship model that emphasised learning by 'sitting next to Nelly'. The nurse was not taught to think logically, understand theory or use other intellectual skills such as critical appraisal of evidence. Nursing was defined in terms of tasks, which were learnt simply by copying. Nurse training, therefore, provided the ideal environment for uncritical copying of attitudes and beliefs (memes), which were then expressed in nursing behaviour.
Not all memes are passed on, however, and Blackmore (1999) suggests it is those that are most useful to us, highly memorable or provocative which are likely to succeed in making it to the next generation. Blackmore (1999) points out that memes are not perfect replicators, and variations are introduced because human memory is imperfect. Every time we tell a story it changes slightly. This refers to the copying fidelity of the meme. Most people are familiar with how various nursing stories become embellished in the telling, and virtually nothing spreads as rapidly as a good rumour! The spread of misinformation can, however, have deleterious effects on both individuals and departments (Davidhizar 1996) . Some apparently bizarre nursing rituals might have arisen through an evolutionary mechanism as they have become distorted in passing from generation to generation. For example, many nurses can repeat the phrase 'pain is what the patient says it is' and then not carry out a pain assessment to get the patient's view -believing they know best. We might currently judge what has successfully replicated to be good or bad, but either way, the environment must have been suitable for it at some time. We also have no right to claim that what has evolved is necessarily correct and, therefore, should never be changed.
The memes associated with giving entonox gas, for example, include beliefs about when and for whom it is appropriate. The idea that 'you have to be a midwife' to use it, might actually hinder its use in general postoperative wards where it is very useful for assisting patients with wound-packing or deep suture removal. Managers might not be able to think outside of this meme, as it is so strongly established, and could be unwilling to support ward nurses arguing for the training necessary to be able to give the quality of care they desire.
This analysis of memes suggests that the conditions for cultural evolution are present: variation, selection and replication. If nursing is a set of co-adapted memes, some of which are stable and widespread, effortlessly moving from one generation of nurses to the next, it might explain nursing's reluctance to change.
Evidence, academics and reformers might argue for change, but traditional ideas, attitudes and beliefs often prevent change happening. 'Resident' memes, it seems, can triumph over new 'evidence' memes as they have a network of supporting concepts. The clearest example of this is the belief that acute pain relief after surgery, using opioids, will lead to drug addiction. Because there is fear of this in the wider culture, patients will also believe they should limit their intake. Nurses historically have underdosed patients (Cartwright et al 1991) , despite evidence that addiction is unlikely in the postoperative period (Ferrell et al 1992) . The harm caused by immobility due to inadequate analgesia, including chest infections, deep vein thromboses and delayed recovery, is far more common (good pain relief is not just about being 'nice' to people).
The resistance to academic education, and the insistence that nursing is merely about the application of practical common sense, is a commonly held view within the clinical environment, and therefore readily imitated and absorbed by the student (fecundity). The longevity of this notion is explicable in terms of it being a very useful idea for the experienced nurse, who does not possess an academic education and who feels threatened by younger nurses who might acquire greater knowledge. The 'nursing as common sense' meme supports a world view and the self-esteem of the individual. A memorable event might involve a student from a degree or diploma programme who lacked clinical skills at that stage in his or her education, making an unfortunately spectacular mistake. Needless to say, this would produce a strong reaction.
The criteria that Blackmore (1999) suggests make for the longevity of a meme are all present. As the story of the unfortunate student is told and retold, it might become more exaggerated.
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This strengthens the views of those listening that 'all this academic education is a waste of time'. Lack of copying fidelity for the student's academic meme in this given environment acts to strengthen the 'nursing as common sense' meme.
Another clinical example of memes in action concerns nurses' views about pain relief. We have all seen patients watch the clock -waiting for their next dose of analgesia. Why is it so difficult for us to accept that this is a perfectly rational coping strategy for someone in pain? We wrongly condemn the 'clock-watcher', yet if we were in pain, and we knew relief was at hand soon, would we not wish to alert the nurses? It takes time for two nurses to check and administer a controlled drug. It takes yet more time for it to be absorbed and work, so it is not unreasonable to wish to prevent delays.
One way to out-evolve this meme has been to take nurses out of the decision loop. Patient controlled analgesia (PCA) has given a freedom to patients that they were previously denied due to the institutionalised set of memes held by nurses and doctors. PCA is no miracle device -it is simply a way of giving an unpleasant drug -but it allows patients some control over the timing and dose of their medicine. We now see patients who have had the same surgery use vastly different doses of analgesia when previously they were restricted to the same dosing schedules. It is not uncommon to see a fourfold difference in the total analgesic consumption via PCA.
The memes that we carry in our heads and pass on to colleagues have had to change. The focus should now be less on the actual dose required, and more on whether the patient has been able to use a dose sufficient to enable him or her to cough, turn over in bed, or walk about the ward. The new set of PCA memes might include introducing the need to educate patients properly if they are to get the most out of their PCA -such as pressing the button for more of the drug before moving. It might also include the erroneous belief that nausea is inevitable and the solution is to remove the PCA, rather than administer anti-emetics. Those responsible for PCA protocols must determine what constitutes best practice and frame it in protocols, educational packages, and most importantly of all, through replicable demonstration.
Protocols are very much in favour at present and have much to commend them. Who would have thought ten years ago that general ward nurses could administer opioid analgesia based on an hourly algorithm, or care for patients using patient controlled epidural analgesia? Making memes concrete in this way ensures their fecundity, longevity and copying fidelity. Blackmore (1999) makes the distinction between copying the instructions and copying the product. If we all tried to make patients comfortable, based solely on what we had seen others do, we might each interpret things differently. Given clear guidelines, we are more likely to be consistent in our approaches.
Protocols, however, are not a substitute for knowledgeable, educated nurses making decisions, the first of which has to be: 'Does the protocol apply to this patient?' PCA is just a means to an end and it will not work for all patients. Wrongly following an inappropriate protocol is like pressing the wrong buttons on a vending machine -you go through the right sort of actions but receive tomato soup with two sugars! Despite the rhetoric and some examples of good practice, nursing is still by and large reluctant to make patients real partners in care. The memes that prevent this happening have a high degree of cultural penetrance (they are found everywhere), and are therefore readily copied by many nurses. They also have longevity, as it has always been useful for nurses to maintain a position of power over patients.
One or two highly memorable incidents might reinforce the view that patients cannot really be trusted to take full responsibility for their care. The notion that the nurse might not know best, is always likely to produce a strong reaction, however, as it is a suggestion that flies in the face of over 100 years of tradition. Blackmore's three criteria for a long-lived meme -usefulness, being highly memorable and evoking a strong reaction -are all likely to be present. The generally passive nature of many patients, and the whole culture of the NHS, means this meme goes largely unchallenged, making copying easier from generation to generation (copying fidelity). The 'nurse knows best' meme has therefore been successful in spreading through nursing, resisting changes that would give the patient more power.
If a nursing meme is to be a valid theory that underpins nursing behaviour, it also has to explain examples of ideas that fall out of favour in nursing. The 1980s and early 1990s saw nursing models strongly advocated as a means of developing nursing practice. This can be understood as a meme that failed. The 'nursing model meme' lacked fecundity because many nursing models were couched in such difficult language they were not readily understood. As they were often not properly implemented on any significant scale, or perceived to have been imposed from above, they could not be copied through a desire to imitate. The 'nursing model meme' lacked longevity as models were not seen as useful by nurses, they failed to produce any memorable incidents and were the subject of supreme indifference by many. The result was that this particular meme, or set of memes, failed to spread widely through the existing generation of nurses and failed to replicate itself into up and coming generations. What
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The notion that human culture is subject to the laws of evolution, with memes playing a similar role to genes might, therefore, contribute to our understanding of why nursing is so resistant to change. Nursing's subservient position is driven by memes. The culture of an organisation consists of the attitudes, beliefs and values of the staff who work there, all of which are memes. Nursing has depended upon opinions, attitudes and beliefs rather than research evidence and objective knowledge as a base for practice. Traditional nurse training ensured these traditional beliefs (memes) had a high degree of fecundity and longevity, and therefore would triumph over academic research based knowledge. Memetics (mimicry) underpins these various explanations of nursing's resistance to change, and so constitutes perhaps a new and deeper level of understanding of nursing practice.
This theory can be taken further to ensure that practice development results in sustainable changes to nursing practice. To do this we have to exploit the ability of successful memes to replicate themselves through successive generations of nurses. For an idea to spread rapidly it has to be simple, understandable and communicated effectively to a wide audience who can see its relevance to them. The evidence necessary to justify a change in practice, therefore, has to be presented in a manner that is simple, understandable and made relevant.
The strength of learning by imitation cannot be over-emphasised and getting the meme translated into practice in a demonstration location, which other people can see and learn from, is very important for the fecundity of the meme.
Longevity requires the new idea to be obviously useful to nurses, memorable and produce an impact that leads to a strong (favourable) reaction. An interactive change strategy will engage clinicians and demonstrate the usefulness of the new idea, increasing the impact of the meme. It is no coincidence that the York NHS Centre for Review and Dissemination stress these interactive aspects as being most likely to produce change in their systematic review of the effectiveness of change strategies (York 1999) . Passive strategies such as lectures and circulars were found to have little effect upon practice. A high degree of copying fidelity requires good communication, and written details to ensure accurate meme transmission, so that the new practice is carried out consistently and correctly. Such an organised approach to change fundamentally alters the cultural environment in which meme selection and replication take place.
This strategy increases the chances of sustainable practice development by ensuring that memes that are newly introduced to the nursing 'meme pool' have a greater chance of being passed on to the next generation. It also emphasises the limitations of the old adage 'do as I say, not as I do', for this approach is counterproductive to meme transmission. Copying through imitation seems to be the key to replication as far as memes are concerned. Leaders of change, therefore, have to lead by example rather than by exhortation. Memes have to be acted out in practice and be seen to work if they are to be replicated. The clinical nurse specialist, or indeed any nurse practising at a higher level, should not focus solely on the clinical needs of their patients, but the developmental needs of supporting nursing staff.
Meme evolution theory allows us to shed further light on nursing's growth and development, particularly in respect of its subservient position. Evolution depends heavily upon environment and the ability to adapt. Florence Nightingale faced a very hostile environment in her time, and developed a successful strategy for adapting to it. She espoused the doctrine of nursing subservience to medicine, which became one of the first nursing memes.
The expression of this meme and the behaviour that stemmed from it, led to a sheltered environment within which nursing could exist and develop. It is only now, a century later, that nursing is showing signs of wanting to move out of this evolutionary niche. This is a measure of how powerful and successful the meme of nursing subservience has been. Its use to nursing was that it allowed it to survive due to the protection and sponsorship of the powerful medical profession, providing nursing knew its place and stayed there. Dawkins (1989) has suggested that associations of mutual benefit will evolve if each partner can get more out than he or she puts in. In this case, medicine got a great deal more out of the association than it put in. Nurses were loyal handmaidens who ensured the doctors' orders were carried out, and although social norms have changed in the post war years, nurses have still been of enormous benefit to medicine through providing the foundation of patient care needed for doctors to be able to practice their professional skills. Doctors have traditionally had a patriarchal view of nursing and some can still be heard to refer to 'my nurses'. What has medicine put back? This patriarchy protected nurses on occasion from hostile outside forces, contributed to the education of nurses (though within a medical context), and gave nursing support and the sense of confidence that comes from having a powerful sponsor. In the early art&sciencenursing:procedures nursing standard: clinical · research · education days, nursing was able to establish itself and survive as a respectable profession. This might well be seen as nursing getting more out than it put into the relationship, especially given Victorian ideas about duty, servitude and a woman's role, much of which we would now see as oppression. It can be seen as growing out of this evolutionary principle and being passed on as co-adapted, mutually dependent memes from one generation of nurses and doctors to the next.
It is only in the past 20 years or so that this has begun to change. The reasons for this can be found in the changes that are occurring, both in health care and society in general. Nursing has matured to a position where its leaders consider they get far less out of this association than they put in. Nursing subservience is not a price worth paying for medical patronage. Consequently, the old association is breaking down as nurses seek to move away from this evolutionary deadend.
Changes in nursing education mean that student nurses are less reliant upon simply copying the behaviour of qualified staff and consequently passing on the subservience meme. They now read research and discuss the nature of relationships with other professional groups. These are less favourable conditions for the replication of the subservience meme. It is not surprising, therefore, that nurse practitioners, for example, now seek a position of partnership with doctors and are developing new adaptive strategies to survive in the changing world of health care. This article suggests that by looking to evolutionary theory, most clearly understood in, but not limited to, the biological sciences, we can understand much about the evolution of nursing and the reasons why we do the things we doboth good and bad. The meme hypothesis advanced here explains nursing's resistance to change and also the failure of ideas such as nursing models to establish themselves. It offers a way of viewing practice development and suggests strategies that can lead to effective and sustainable changes to clinical practice.
The meme hypothesis presents a challenge to both researchers and nurse historians as, like any good hypothesis, it offers a fertile field for investigation and research that need not be confined to nursing. The hypothesis might also explain a great deal about the practice of medicine, and the artificially created social world we expect 'the patient' to inhabit and conform to Conclusion art&sciencenursing:procedures nursing standard: clinical · research · education
